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mmi mm l , mmi^mmzm^ ^xmu^mw-m 
[ mmm 2 ] msm ltfev^t, mib^t rent s- * l £ 

[ SH&H 4 3 If ^JS 3 fctj , Ml B¥»*J1 * 

[ 5 3 it*is iM4w ^-m^fciti 15 

[If 6 3 3t$JB 5 fcti v >T , fflB£iK£tKttfc:& 

v > t mm- & z t t ■? h . 

[ff*iM7 3 %tim^T^6<r)VvftiMzte\^X, Iff 
iE^aWMSiSH** 4. OtKaJ5<05ME*S!I«t=iHi L , U 

2 ^ift^TJ^tfett&ftajfewau^tca^ tfffE 

i tmm 8 3 tmm i tt* i ->t . mis 2 ^oai*^ 
emmnwaw&&&ijVrc$>& tmm-?& ; t srttis 

[11*119 3 If^JBlT^MSO^m^^T. ffflE 

[11*11 1 0 3 it*3H9 tcBv^T „ mMmp&mzts 
[ i**n 1 1 3 ih&b 9 fti iow ^~mfr& v^t . 



^riB] i: ztuzWJz-? h -fifom 2 ^rifii<7) a < 1 i> — 
[ 1 2 3 if&s 1 1 wt . Htri e 2 ^^(7)^- 

«r<tt>if^t5&>l *l^^ot9IBjSJfl9Jeco3fi^ffc:<?37 
[ If 1 3 3 if m 12\,z&x^X. mTlEFJf SoJtljg 

tfctEHT-OHrfiEa*7 - y ^$Lftcr>msm.<DmiP±% \ ^ 
i j t*mmco m avow*. § v \t mm-? & #m t -r £ 

[M*^ 1 4 3 12M13 C*JV^r , lulEW 

5g^MiBKH« KTiEU — If-RgSt 0 ISJ^SJ *> L < {iff 

[ If 15 3 If *IS 1 T 1 ;^ 1 4 to v vf ix izfflgt 
[ If ScJS 1 6 3 If *il 1M14 W ^tL*HcSS-r 

mm.xh^x, mmmu^^m^mmmiz^mm^ 
& t> mm $ tifMmm¥mfammffix$mmtt h * 

[ if *ii i 7 3 if *ii 1 6iz$3\ix^ mmmwmmm 
%miz'j?%< t i>m&m.m±ttrJiim.fk};j.T<D2mm 

[ If im 1 8 3 ffis&M 1 6 tcfe v vt . MIEMWffFWffl 

Ho 

[if*3S l 9 3 lf*ia 1 7 4 fctt 18t*S^T, nflE 
J5f®R^WJ44 0 OnmH 5 0 0 nmt*SKii 

[ If *if 2 0 3 If *il 1 6 J^M 19W ^ tlMzii X \ 

T^)vyTX<n^fomznLxv-4fT~-)v*mt 

[ If *H 2 1 3 Iff&S 16M19W ^tl^HcB V * 
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im$zm 2 2 ] m&B 2 0 1 «:« 2 1 icts . wie 

SJMB-f i/s^xo^aj^KtflliTrv^ <r k £#$Stk-3- 

£k§, StlM£^Ji-£-n a [ .k LTSfffi-rSfctfxo^ 

[|f:£lf2 5] If^JSl 6J 1 j^2 4(5D^-fix^^fcV^ 

mm. 

[000 1] 

liJflufcTFT ^Wit^iS , *s i ^§ B a B tt¥«*J«o 

[00 0 2] 

Wit, 3cflFSr^9^*K*flefflTS £ =fc 3 fcffi^ 

X*§Ott«fiJ$ (3£R^fb6«Hiefc:±je««*Wa 
JK) ^'6 0 0 0 CSS*jiTfc-i>o^MtT. iSffiTn-fc 

x t teimcomm&m. < s^^'rh* txa* £ ft 

JK ) ** 8 0 0 "CSJKliLht^ h i> CDX'fc 9 „ y'Jn^ 
SfeK-ft,^k^-o7t 7 0 O'C— 1 2 0 0°CcO«?aoX®S: 

tf o tore**. 

[00 0 3] icoffi^Tn-bxSrfflV^TFTiOKat^r 
mco-MZ^-tb . Ml (A) CSti^:, j8#iftiSfe 

Bmizj: DmmtLtztfvxwmcomm 1 o siwil/s 

T\ HI (B) tc^idtc, »EU Otf^MtcffS* 1 



2 0 0 n mgSfOy U a yKfUM^^TtfiffitlJl 1 

1 S75X-7CVDSCJ: i3»JSt4. ffiKfiS 
?&^1 5 0*C3&»£>ifr4 5 0 "CcOilia^TT^ 1 00 
^H^J¥$^'6 0 nm£07 : e;P7rXyU3 ^ ^ 

2^77X'VCVDSCi:W«t§o # 
(C, 01 (C) HZ^rtXdiC. ^mfflgtl 2 l,zMLXl/ 

-n & mm lx v~^t-~)v * ttt . 

[0004] >r<7)^— ft— — jugTii* fcfcitr. 

El 2 (Cj^ JSC ]✓ — !f ^cOHSWffi* L # X^^tCif 

l«4S3r** 2oohz<?)m yt-A ) z^mtkm 1 2 

[0 00 5] L^L^r^'A.. 7t;l'7rXO¥iftIl 
2t;u— rr— — /u^SHIKi;, /k^oi^-Hf- 

x*;l^r-*ie*±tf b , ^W*J^l 2iO«B^ 
^fLT LSl\ T FTOt' — h Kmffi^'ffiT-f £ k'T 
F T^Bfitfieffl-CS * < =5r-S k v 1518^3^* £ . 
k l . V— if— T— — /lB$OX^K- ^^kW^> 

hb, i&^Mb^-r^i-r, ^tiOTFTi^HjetffifflT 
&^<^.g.» st, isio ■*i*ii2CMti»a 

*m«*«U^i>¥l£tt:Ii 1 2 W^H^tLT a 
OT, TFT^Sjt^XbSrffiM-t-Sik^'T'^S. L 

[0 00 6] ^.IT\ *^BJ<7j^gi(i: , TFT^ii'Ol 

i fc tcJ: 0 . XFXoMitXS^rklc^^ 

[0007] 

-Hf r— b*coMimm&'fi^?zmzm£i-hm. 
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«4, 03 (a) t^-riat. ¥mfamcornmiz±% 

-a) £Y*frt^LTvK H3 (B) liz 

z k &mme> s ^TFTi %— t^-r & <o toes? 

[0008] *«HBfc«4»BHT(i, *Kfc:JBJ83;ftfc 

[0009] zcdzo %ffl&jmi.^ mmmco o % t# 

M&%1&£k&<v¥mfaMt:Mf&Lfz^<Vfr%mxmi l z 

m? Z k A*tr£ 4 . -Witt, TFTSrX-f -yf-y^^F 

asti, mm^zm^titzr^ivyrx^mw-m^zv- 
^-ytzmm Lxm^tztitzmxfc hzk zmmt 

[0010] ifc, 1iriE^#:JK££te^M-£fctf>tf> 
[00 11] *«W±tKfot^**3SfflfcSL3te 

ST4#Sh LT«AW3fr^JI£ffl9#;tTkJ^ 



[0012] afc, ^wmt]y —f-^mimm^m 

<7)3ftK£ SlHitit ffl L . IS 2 ifrftOAIfMttcirttittSL 

^{i0 3 TO YjjftX'fo <0 s If ^RII 2 tlBtKO#S^T 

ft. jsit. nsaE*-ftk«^-&) i: xn^mghmmvm 
m^mnmxh 1 1 w^tz z t h . 

[0013] afc^BjJiMIB^afffrJS^HA^^KSL 

^^Sijeo twiEffiKJi-rwiirt*** f til l . iiHft^ 
*fctjtt* 3fijsnta^v ^TttriB^s^iKoaffloiKio 

[0014] . BalEftcSL^oltfflfeStK^^ 

*1£T(i. Gflflw^^M^rWC^ 0 , MiE±S*^ft 
tJt LTtfrlBIiMSE^rftTii^-f y t'-Acoi5 OSW 

ss^rft k uss^-ft k x-comm^co^^ti^ti 
*«Mwtit*H-s z kX"T--)V3&(n$m*nm& 

[0015] ttz^mmii. 22ri&jc9iKK k t k"^^> 

i ^faxcDMizmiytemmmkcvy- u xsgft* m 

- u x^o^rfflowta^'v ^x¥mfam<7>mm<7)W 
tiim£nfc~tz>zk^mt~tz>, Mfmizft* mrta 
BfsojtijssfciEH-co mmm? - v ^^comnim 
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[ooi6] ifc, msm^mmmm^mm^-^f- 

[0017] ^BJ(±^IS H B B tt^^*JRO^S^ 

wse s fifc zm&i&mfam & i&wjji 1 l t m v ^t sub 

[ o o l 8 ] -t LT . ^W^il^)«aE*ra*StMrt-&fc 

h wmmwmm t . tmsfwamM^ ^ asit § 
[0019] ttz. mmmwmmymi±^< t i>m 

ihMS L-c»jaK«*^a*s*f*w-4 King* *ir 

[0020] MfEJi^fWffifflTftSti:^ < i: feFJrSeifeS 

m«$e<^!&s & trara- & & fli * * i t * rat fc -r 
mcoye<nmM3m zhmlx ^m^mco wa<^±^ s *>j 

[002 1] FJfJgiOifcKt LT. 4 0 0 n mfrt> 500 
lz£&b . MjE%3ktt-XT--/l-£tifzMM b V—*f- 



[0022] mneH^fWBftllli: LT. «nE3HE±fc: 
JFM L T * ;P ? r x cD^mfom teMLXV 
)VZmtc\b j&fitTfl&fl: U — f » ffl v v IS v — 

rXfift^«l^-f7--^ffli: LT^ffl^ixTV^ 

[0023] H?rie)i«w«ffl^ t fc 1 tuisa«± 

CfMLt 7t;l7 r xco^#cffi^M LT l^-^fr- 
[0024] WIBaHKtttaW-i^-^i: LT. 

iuo t § t i> fflv ^ftfflcoxT— ^'£* LT v ; fc s- 
mWLb^-h. ;W:J:1 iHSJHtP— ir-T--;i« 

[002 5] S9l5aHE*«aK-ft^f— a^fc LT. I— 

~~Mk \>z m&i&^mmwivmwB. s £ tm^o 

L. i!20Xf- i^i4. if T - —M^Wfc. Sr ^ 

[0026] wtan««s#^{4. tulE^^ 9 H H tt#»#: 

^fftffl^'^T b *m Ltz b $ fcli . ail*^£ 

h wcowmzm- %>io izm&z fix ^ h z. b * w 
mt-r-s. i^fcio. ^is B a B ^»*«*tfcv^TS^ 

t flSStLfcSKSiS^fcPaj L . iE^h fl® L^a 

»ifcTFT*R*sflit»fe*L4. ttz. mw;bm%. 

[0027] mmmf^kvmmytmiii&cDmiEZffo 
tzfr<mfc<m\ft*ffit&v>7)Vifix^-i;±_i l zmw. 

ZtiX^hc\bZW®Lb~tZ>» 

[0028] 

[^BJ^Jfi^Hg] HH£#HBLT. *HBH^^ifco 
[0029] [^ B B B tt^»#:^OMit^ffi] #5X1 
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ttK£JMW-*fctt» 01 (A) teniae SWife 

immz£ KimmtLfzmT/i'XVtf^xmmcomMi 

0 SrPtflL^ft, £&&Kd<Krl 5 0°C*^*^4 5 O'C 
^O^fefrTT. 01(B) tz*i-£ d 

TififfiKJKl l§77X7CVDffitJ;f)»it^ ( £ 

■aiifflv^ i t t*c# * . iJct, *&i&g^#<> 150 

X;*>6*54 5 0°C^fl^frT"C-«l O^BtfS 

1 2S75X7CVDffiKJ: O^tS. ^Oh&Oig 

JECVD&&W4ifffi:VD£M^T7lMLT fcfilfcS:^. iX 
fcsHl (C) ^NI*JR1 2t=#fLTI^ 

[0030] £<0l^— HfT— — ynitli. fei: xif, 

CIl^-fyt'-ALO (fcfcilfs if 
y VPX 0 il L JUi&i*^' 2 0 0Hz. t" — .ACOM § 20 
Omm. HO . 5mm<7> v b"— A ) Sr^ffrfl 1 2 CIHItt 

*. ^wisn, 7t7r^«Mi 214, -&mm 

«^*36<Hiefc:*iafc3R€- 6 ft h i 1 3&»* v * . * ft fe , 

xnfm.<?m?i°'£%>ifi, mz 4 issp^wfi^f* 1 * tar 

[003 1] l^i^CffML/i^iinCJ^t 

2 oisMm^ffw^-s i t iz 4 o , ^mfom 1 2 #33 
[0032] [mmmm 1 1 04(4, 

K«i(a^«wt«^t^ritHBH , c* s . 0 6 
tj 4 v"0 7 (4 ^ft -m , *j^sR«o«aEgia Sr sse * y« 

[0033] 0 0(4, U-ifT-- 

u— if T— — ^xs{4 . 04 ^-rr— — ;Hsai 



3 0 otif 0 „ 

[0034] ^CD04 (CSf7--;lgl3 0 0T"(4. 
T^A-7 r^yija yM*^*-S.^*Je 1 2 A^JfcS 
ftj^'^XSJco^U 2S:iitl 1 X-Y^f-y3 1 
Ofc, Wf«320J:, i^P— 9*MSB320*»4> 
fflWSiifcP— if^SrXr— if 3 1 0_hfc*ffl§#ufc3l 
Ml 2(CfWT^ yt'-ALO i: LTttttt, *3fr$-S 

ye-ALo <nmmm l « x^r ft tffitfr v ^ , 

Stl 2<7)±m\,zV—JFT——)V*fr oizit^ X-YX 

[0 03 5] .1(7)4 o ^T— — ;lgl3 0 0jfflUTl/ 
-HfT— — ^*ffofc«li, 05, 06^4^07^ 

•ttf&mm i o o tcio v ^t^»i*m 1 2 om^zft o . 

[0036] 1^S^S 1 0 0t;(4, T--;l-Xg$rHx. 

1 2SrKS-t^X-YXx-^'l 1 Oh, *fftl/yXl 

2 6f:**ffiaSitTUS. m^VyXl2b%tz 
liX-YXf-y'l 1 O^K^WMLt^-oTXT-r 
S ^ t 4 0^— b 7 %xtffrbti& . 

[0037] $ A>tC. ^ff^J^S^S 1 0 0 tC{4, Z 
-Xfl±tl«l Ofc*tLTiaBTII0r4 5 ° (1^4 5 

•y hSgBBffl3KiSl 2 2 ( ]R«|PflBffl3KiS ) ^IdMS^i. 
^o. Y-ZfI±tISl 0CMLt(iSW4 5° 

o^-7^'.y hmwmytmi 2 3 (MMMMffl^ji) 

^L"Clnli!OInJ# tiZWM'^ti'fzA 7— C C D (Coup 
led-Charge Device) ^^5 16 0 

ISSJivf— y^aytjL— ^ l 5 OtajTj^tL-1.4 3 

C^^t^l.. rw^-yt/l-nV'ta-^ 1 5 0(4, 

CCD^^7l60 o^tU^StcS^v , 1 oc 

JBlfiLfe^NWWIll 2jWE« (^IS B a B ltLTV^) *\ 

yhi-? l 5 0(ci :; 'y)1 : ^(*i§ixT^l,l!j#Tn^"5A 
^oTfi : ^>n.Si&f^t4oT^3S$^. £7c, 

yt/wyta-j'isoii x-Yxf-y'iiow 
l 5 0(4. tmisyxi 2 6^>iKi3eit. » 

^ CCD*^7l6 0^yIMi;'tff 

a. §fet43t, A-yt/^yta-^i 5 0(4, ft 

[0038] X-YXf- ^"1 1 0X^(4. W 

^Hfl t o >-7°^ 1 1 9 **ffiS § ixT ^ 
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SCOT, Vi~tuay\f jl— ? 1 5 011 5gJ$Wtc& 
■S v ^ P - ? *» ^ cD^li iT , KiEffltf >- r 

*<?5iHL^RIf3fc£#5-CCD#.X5 1 6 0£«fco 
TS3fc$-l2\ -f-fOlSatafi^V^T, CCD^5160 

5 0(i, 1 6 

0 Og3KS**WS<?) l^WSLLfc-WT: ^S 
*OB<9»ft*?&U mic^^-^^'y bHgHJifflftSl 2 
2$5XX/M2<7>X7^v hW&m^Ml 2 3^fx -y? 

[0039] zcvkd izmm Ltzm^&co^mi^m 1 

2 <7M^mW 10 0 tiiUT , H 1 CDJt7-te >y r-BPJ!ffl 
7ft® 1 2 236*6WM5f: LTtHWSix^a-fe^Ml 
0 _Ltf)¥3WW!B 1 2 tH3St§ *i£ fc , z <rm± Z-XH 
^tlif «M L Lt (Jia , Hff4 5° (iS'4 
5 1 <0ftie*=fir'rfrI<W»4>»El 0±cW$#;ffiil 2(: 
tS&fSfiS. lit', Z-Xffi|*jil 02ts«fcl*El3fc: 
Sti/-f7--;W;ffli'>f i : > t- a l o tfc its 

[0040] ^3»*§|1 2#^£*ISJHfcLTl^ 

*§ilrfc(l (it/lfOTftl z-XHfltisivciSaete 
CCD^7l 6 Ota. ^9431^(32: 2f JSsfi^r v ^ . 

^Hlfe. "7>f^D3ye5.-^15 0(l CCD*^7 

1 6 0*^com^j^^;^T*)Si: LT„ .I<7>S&K1 

o fc^iSS*ut^N»WI! l 2 f±£M6Afl: LTfc fe-f , H 

[004 1] t?Z. fiftll 2 3&t*tSftft^)Rfc^iB 
gHjtWMLt^LT{Iia'(ia"4 5° I1S'4 5 ' <7)^S 

tir^mtcRS^*^. ffl iHAnffiz^mikm 1 2<o 

tKJI CCD/)^7l 6 OTRGBgiJ^fefrflf^Tg 
TtStiS, -Hlte, CCD^^7l60Cll ita*** 

15011 CCD*^7l6 O^OE^'al^-^UT 
[0042] iixt*f LT , ¥3WMK 1 2 #j*IEfc*IS 

tztfx°hz><7)X\ -mcr>miz-xm^z^^xmm.± 
-ffinmzimikm 1 2 c^htim l , -to 3 % g 

■3HftMLtf5j5rfciaa.L,fc3Kli. CCD^7l6 0t 

-eilfe. CCD^7l6 0tfl J5t5£0 

b° A — ^15011 CCD^^7 1 6 O^^COtH-ti^M 



iSffcJH 1 2 I4jE«T* § fc ¥»J5&t h . 
[0043] 4fc s tftSc^Sl OOtCfc^T. H2<7);t 

hflgojffl^aai 2 3^ffiif£*u^a-fe7bt«« 

1 01^*11 2tClHW5*i.*i:. Z<DffiZY-Z 
II*lCJ3V^M«MLt:MLtliia:4 5 ° CD^JKS: 

tt-titofrhWB.\ o±o¥*wmri 2tzsmzn&. 

C\C\X\ Y-ZIWJ, \s—4fT——Mzm\^tZ74> 
t'-A 1 0 t;*5(t-&l@77|B] ( yf-A 1 

^zUiet h um^^i ) t#> s . ts? 2 ^ 

MBI3Wfcl9B 1 2 3 7^mM§tl^&fi7fr^»K 

1 0 ±^^S#:M 1 2 fcSHtrsfufc fc # & . 

ifc^tT^SfcfB&tSo 
[0044] ist, ^BMI/Zte^X ^ CCD^7^516 
0(1 *(R),S(G),#(B) 

* t #<*a*L*. mcMtt, ^#*iki 2commi / z 

7-i?D3yti-j? l 5011 CCD^7 

1 6 O^OfcftfeSfcfc^T, CCD^7<5 16 0T 
Ot^SLTt^STt^^^'fcS-JEOiell^tfc^T. s&» 
MiifeEtiSM (#/b ) o^Tt*. **SffiJ^ (»/ 
G ) is =fc I^^lfcSffiW ( #/ R ) ogTta tmttL tz 

o ±T& Jticitio (cjgjss^^Niwwia i 2 

Jt tT¥S#:IK 1 2 OfFWSrff 3 Z. t *«T# S ¥ 
1 2 fO^SSr =fc "3 iEICtStl, i t ^'T& S . 

[0045] ^mmx'i±, mythic cd 

7 1 6 QtmX'fohifi. W&l 0 WHrtTHS-rS 2* 

fflatas (is i coys-y-t -v bmwmytu 1 2 2Hkuw,2 

O^yJz y himmXMl 2 3 ) #M$tiS. 
*R1 0!iX-YXf-y'l 1 OittfeBStL. Z\cr>x 
-YXf-yl 1 0&X(tJr|flitiJ:^YiB5riftit£g»S 

-&T , SS 1 -y hiHIHffl** 1 2 2 tJ it^l 2 CO 

^7*7 bsgBHffl^ia 1 2 3K«as 1 0 t^tr^Hs 

LT^S*M 1 2 « B H a «.i^ffiitS i i; ^*T# S . 
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£fc, V>f jl— ? 1 SOICfcUT, CCD* 

* u t ibis § t a mt . c cDHftffi A Tuarf * 2 ?r 

fofci3lt4ttSL5&93Efl:, fcitPf^flsJll 2<?>iJSflrK 
BW>lIfrt#ffi*»*£ lit. 12^7 

-fe -y bHsBJffl3til 1 2 3 ffllf fiftJb&qfcK 1 

0co 5 -f y f - A cos^ltffli^ fc 7 -f y fc' - A com 

Mmmttfffittmzs&'yx^&tzizte, W3 (b> 

CDYTJfafcfcWC, 94 Vt'-A^fifcTBBWStLfcgP 
?>T"I4, «LV^fefrT?rr--^§il* i fc fc*4<0 

256 5 ^ n >ft cOBft^'256x256 fc ? -fe /Pc^lffigTfgtt 
% LT 256fflO$#iJ (a 0 , aj , a 2 , . . . , a 2 5 5 ) ti[ t , IKS 

A K =Zaje ^ ijk/N (f rom j=o to N-l) 

th§ issic?'jA K tssw-* . £ £ -cmt;K=i— 128 

CO^feST ! A K ! £ fD LT i> M V ^\ I'M^TTftTW 
-f-OSM 0 fc «y f - B-t 5 fc § 6 ^«Jgm < 5SMYLT" 

[004 6] ! A K ! 14256/k 5 ? n > fc >y f-CO 

ffl J$f£?> Sr fc * , Mi If U- — *T-<0 KjtSEfr ft « 
0b°-y^5 0 S^nytftfttf, k=5mrf*o I A K I #* 

r-coin o t° -y f-rwmfljgwcogfi $ l , v- 
■f r - 1 >y f - t ± & mm m%w a am < mttx ^ & «£u 

^ol^K^cl.. £fc. £«S9ffiftjfft#fcl/t, !A 
2k :,!A 3k :,... fcv^fcf[t,|il*f ££T!A K :(4 

mm.m%m.m-cfoz>fzib. k=5, 10, 15. . . cowit&co \ Ak : £ 

[0047] ££7)i32:*&gK±9¥*flcffl!l 2<7)^ffi 

S V ^ 5 fc. fe B B H tt^#»i*:IK 1 2 c^lfflffi § 
T&Sfc¥'J^&£fc#T'l=S. -73. ^com 
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(57) Abstract : 



PROBLEM TO BE SOLVED: To provide a polycrystalline semiconductor film 
check method and a device capable of forwarding only a substrate where a 
polycrystalline semiconductor film of normal quality is formed to an 
after process in a TFT manufacturing process and a device of 
manufacturing TFTs, by a method wherein the surface conditions of the 
semiconductor film are checked through a non- destructive manner. 
SOLUTION: If the surface of a polycrystalline semiconductor film 12 
formed through laser annealing by a line beam is very rough, light is 
scattered by the surface of the semiconductor film 12 and detected when 
light impinges on the surface of the semiconductor film 12 at an angle 
of 45° . Therefore, when the output of scattered light is kept at a high 
level, it is judged that the surface of a semiconductor film 12 formed 
on a substrate 10 is high in roughness. 
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1. This document has been translated by computer. So the translation may 
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CLAIMS 
[Claim(s) ] 

[Claim 1] The inspection approach of the semi-conductor film 
characterized by irradiating light with directivity on the front face of 
the semi-conductor film formed in the substrate, measuring the 
reinforcement of the scattered light from the semi-conductor film front 
face concerned, and judging the concavo-convex condition of the front 
face of said semi-conductor film based on the reinforcement of this 
scattered light. 

[Claim 2] The inspection approach of the semi-conductor film 
characterized by light with said directivity being laser light in claim 
1. 

[Claim 3] Said semi-conductor film is the inspection approach of the 
semi-conductor film according to claim 1 to 2 characterized by being the 
film polycrystal-ized by irradiating laser light by the amorphous 
semiconductor film formed on said substrate. 

[Claim 4] The exposure field of the laser light for polycrystal-izing 
said semi-conductor film in claim 3 is the inspection approach of the 
semi-conductor film characterized by being a rectangle long to an one 
direction, and being the film polycrystal-ized by polycrystal-izing by 
irradiating it being smaller than substrate area and scanning this laser 
light by fixed delivery width of face in the direction of laser light 
scanning. 

[Claim 5] the reinforcement of the scattered light [ in / in claim 1 
thru/or either of 4, the reinforcement of said scattered light is 
measured for every predetermined wavelength field of the scattered light 
concerned, and / a short wavelength field ], and a long wave — the 
inspection approach of the semi-conductor film characterized by judging 
the concavo-convex condition of the front face of said semi-conductor 
film based on the comparison of the reinforcement of the scattered light 



in a long field. 

[Claim 6] claim 5 — setting — said long wave — the inspection 
approach of the semi-conductor film that reinforcement of the scattered 
light in a long field is characterized by judging with the irregularity 
of the front face of said semi-conductor film being large to the 
reinforcement of the scattered light in said short wavelength field when 
low. 

[Claim 7] The inspection approach of the semi-conductor film which is 
made to carry out incidence of said laser light by the field inboard of 
said substrate in claim 2 thru/or either of 6, respectively about said 
direction of laser light scanning, and the direction which intersects 
perpendicularly with it, and is characterized by measuring separately 
the reinforcement of the scattered light from said semi-conductor film 
front face, and judging the concavo-convex condition of the front face 
of said semi-conductor film based on the difference of the scattered 
light in the incident light of this 2~way on the strength. 
[Claim 8] The inspection approach of the semi-conductor film 
characterized by judging with the concavo-convex condition of the front 
face of said semi-conductor film being isotropic in claim 7, so that the 
difference of said scattered light in the incident light of said 2~way 
on the strength is small. 

[Claim 9] The inspection approach of the semi-conductor film 
characterized by judging the concavo-convex condition of the front face 
of said semi-conductor film based on claim 1 thru/or the difference [ in 
/ or is set someday, and the field interior division cloth on said 
substrate of the reinforcement of the scattered light from said semi- 
conductor film front face is measured, and / this field interior 
division cloth ] of 8 on the strength. 

[Claim 10] The inspection approach of the semi-conductor film 
characterized by judging with the concavo-convex condition of the front 
face of said semi-conductor film being uniform in a field in claim 9, so 
that the difference on the strength in said field interior division 
cloth is small. 

[Claim 11] The inspection approach of the semi-conductor film 
characterized by quantifying quantity of light change of the scattered 
light in an one direction at least among claim 9 thru/or the 2~way of 
the direction which sets or someday and intersects perpendicularly with 
the scanning direction of said laser, and it based on the measurement 
result of said scattered light of 10. 

[Claim 12] The inspection approach of the semi-conductor film 
characterized by the thing of said 2~way for which the concavo-convex 



condition of the front face of the semi-conductor film is judged based 
on the sum of the absolute value of the complex fourier component in the 
predetermined periodic range at least, using the Fourier transform of a 
change of said scattered light in the either 1 direction on the strength 
as a means of said quantification in claim 11. 
[Claim 13] The inspection approach of the semi-conductor film 
characterized by judging with a surface concavo-convex condition being 
large in claim 12, so that the sum of the absolute value of said complex 
fourier component in said predetermined frequency range is large. 
[Claim 14] It is the inspection approach of the semi-conductor film 
characterized by including either of the periods to which said 
predetermined periodic range **(ed) said laser radiation delivery width- 
of-face period or said laser radiation delivery width of face integrally 
in claim 12 thru/or 13. 

[Claim 15] The manufacture approach of the thin film transistor 
characterized by forming a thin film transistor, using the semi- 
conductor film judged as a surface concavo-convex condition being 
predetermined level within the limits by the inspection approach of the 
semi-conductor film specified to claim 1 thru/or either of 14 as an 
active layer. 

[Claim 16] The light source for membraneous assessment which is test 
equipment of the semi-conductor film for enforcing the inspection 
approach of the semi-conductor film specified to claim 1 thru/or either 
of 14, and irradiates light with directivity on the semi-conductor film 
front face on said substrate, Test equipment of the semi-conductor film 
characterized by having the photodetector which detects the 
reinforcement of the scattered light in the location from which it 
separated from the direction as for which the light irradiated from this 
light source for membraneous assessment carries out specular reflection 
on said semi-conductor film front face, and a membraneous judging means 
to judge the surface irregularity condition of said semi-conductor film 
from the reinforcement of this scattered light. 

[Claim 17] It is test equipment of the semi-conductor film characterized 
by having a means by which said light source for membraneous assessment 
is the light source which outputs the light which includes two kinds of 
wavelength regions below more than predetermined wavelength and 
predetermined wavelength at least in claim 16, and said photodetector 
measures the reinforcement for every specific wavelength field of said 
scattered light. 

[Claim 18] It is test equipment of the semi-conductor film characterized 
by having the property that said light source for membraneous assessment 



outputs selectively the light of at least two predetermined wavelength 
regions in claim 16. 

[Claim 19] It is test equipment of the semi-conductor film characterized 
by said predetermined wavelength region being 400nm to 500nm in claims 
17 or 18. 

[Claim 20] It is test equipment of the semi-conductor film which is the 
laser light source which gives laser annealing as said light source for 
membraneous assessment in claim 16 thru/or either of 19 to the amorphous 
semi-conductor film formed on said substrate, and is characterized by 
using this laser light source for inspection of said semi-conductor film. 
[Claim 21] Test equipment of the semi-conductor film characterized by 
having the laser light source for giving laser annealing separately from 
the light source for before membraneous assessment in claim 16 thru/or 
either of 19 to the amorphous semi-conductor film formed on said 
substrate. 

[Claim 22] It is test equipment of the semi-conductor film which comes 
to have the stage in which said substrate is laid in claims 20 or 21, 
and is characterized by this stage coming to make the surface 
irregularity condition of the time of laser annealing, and said semi- 
conductor film serve a double purpose with the reinforcement of the 
scattered light at the time of inspection. 

[Claim 23] It is test equipment of the semi-conductor film which has the 
1st stage used at the time of laser annealing, and the 2nd stage which 
inspects the surface irregularity condition of said semi-conductor film 
with the reinforcement of the scattered light after laser annealing, and 
is characterized by equipping this 2nd stage with the cooling means for 
cooling the substrate after laser annealing as a stage in which said 
substrate is laid in claim 22. 

[Claim 24] It is test equipment of the semi-conductor film characterized 
by being constituted so that the command signal for discharging the 
substrate concerned as a nonconformity article or the alarm of the 
purport whose substrate concerned is a nonconformity article may be 
emitted when said membraneous judging means judges the irregularity of 
said semi-conductor film in claim 16 thru/or either of 23. 
[Claim 25] Test equipment of the semi-conductor film characterized by 
being arranged on the stage in which the sample equipped with the 
predetermined irregularity for performing proofreading of said light 
source and said photodetector in claim 16 thru/or either of 24 lays said 
substrate. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the inspection 
approach of the polycrystal nature semi-conductor film used for thin 
film transistor (henceforth TFT) manufacture etc. , the manufacture 
approach of TFT using the semi-conductor film [ finishing / inspection 
by this inspection approach ], and the test equipment of the crystalline 
semi-conductor film. 
[0002] 

[Description of the Prior Art] In manufacturing TFT used as an active 
component of a liquid crystal display etc. , it replaces with a quartz 
substrate, and a low-temperature process is being adopted so that a 
cheap glass substrate can be used. Generally, to the maximum temperature 
(maximum temperature which the whole substrate goes up simultaneously) 
of a process being less than about 600 degrees C, an elevated- 
temperature process will be about 800 degrees C or more, and, as for a 
low-temperature process, the maximum temperature (maximum temperature 
which the whole substrate goes up simultaneously) of a process performs 
the 700 degrees C - 1200 degrees C hot process of thermal oxidation of 
silicon etc. 

[0003] After preparing the substrates 10, such as glass [ which was 
defecated by ultrasonic cleaning etc. ], as shown in drawing 1 (A) if an 
example of the manufacture approach of TFT using this low-temperature 
process is shown, the substrate protective coat 11 which substrate 
temperature becomes from the silicon oxide whose thickness is about 
200nm all over a substrate 10 as shown in drawing 1 (B) under about 150 
to about 450 degrees C temperature conditions is formed by the plasma- 
CVD method. Next, substrate temperature forms the semi-conductor film 12 



which consists of amorphous silicon film whose thickness is 60nm by the 
plasma-CVD method all over a substrate 10 under about 150 to about 450 
degrees C temperature conditions. Next, as shown in drawing 1 (C), a 
laser beam is irradiated to the semi-conductor film 12, and laser 
annealing is given. 

[0004] At this laser annealing process, as shown in drawing 2 , the 
exposure field L of a laser beam irradiates the line beam L0 (for 
example, line beam whose repeat frequency of a laser pulse is 200Hz) 
long in the direction of X at the semi-conductor film 12, and shifts 
that exposure field in the direction of Y, for example. Consequently, 
the semi-conductor film 12 of AM0FASU is fused once, and is crystallized 
through a cooling solidification process. In this case, the irradiation 
time of the laser beam to each field is very a short time, and to the 
whole substrate, since it is local, an exposure field is not 
simultaneously heated for the whole substrate by the elevated 
temperature, either. So, even if the glass substrate used as a substrate 
10 is inferior in respect of thermal resistance as compared with the 
quartz substrate, deformation, a crack, etc. by heat do not produce it. 
[0005] However, in case laser annealing is given to the amorphous semi- 
conductor film 12, when the laser energy consistency at the time of 
annealing is raised too much, the front face of the semi-conductor film 
12 is ruined, and there is a trouble of it becoming impossible to use it 
for manufacture of TFT — the gate withstand voltage of TFT falls. When 
the energy density at the time of laser annealing is weakened, 
crystallization does not progress but it becomes impossible but to use 
it for manufacture of TFT too. Moreover, also when the washing condition 
over substrate 10 and the semi-conductor film 12 is bad, the front face 
of the semi-conductor film 12 may be ruined. Therefore, if the 
membraneous quality of the semi-conductor film 12 after annealing can be 
inspected in the production process of TFT, since only that judged that 
is normal in the inspection result can be turned to an after process, 
the manufacturing cost of TFT can be reduced. However, in order to 
inspect with such in-line one, if it becomes by the approach of 
performing to the inside of a short time by un-destroying, it will not 
become. For this reason, the inspection approach by the Raman 
spectroscopy currently carried out to evaluating membraneous quality 
conventionally at a laboratory etc. , the inspection approach by the 
ellipsometer, and the inspection approach using an atomic force 
microscope or a transmission electron microscope are not incorporable 
into a production process. 

[0006] The technical problem of this invention then, by inspecting the 



surface state of the semi-conductor film by un-destroying in production 
processes, such as TFT, in the inside of a short time The inspection 
approach of the polycrystal semi-conductor film which can turn only the 
substrate in which the polycrystal nature semi-conductor film of normal 
membraneous quality was formed to an after process in the production 
process of TFT etc. , It is in offering the test equipment of the 
polycrystal nature semi-conductor film used for operation of the 
manufacture approaches of TFT which sorts out a substrate using this 
approach, and these approaches. 
[0007] 

[Means for Solving the Problem] According to the experiment which the 
invention-in-this-application person conducted repeatedly, as the 
breakage generated when crystallization processing of laser annealing 
etc. is performed to the amorphous semi-conductor film was shown in 
drawing 3 (A), the new knowledge that it could judge by whether big 
irregularity exists in the front face of the semi-conductor film was 
acquired. Moreover, although surface roughness is almost fixed in the 
direction of X as are shown in drawing 2 , and shown in drawing 3 (B) by 
the approach the exposure field L of a laser beam shifts the line beam 
L0 (for example, line beam whose repeat frequency of a laser pulse is 
200Hz) long in the direction of X in the direction of Y Since surface 
roughness changed periodically in the direction of Y as shown in drawing 
3 (C), the knowledge that it was required for canceling the anisotropy 
of such surface roughness to form reliable TFT in homogeneity was also 
acquired. Based on such new knowledge, it proposes turning only the 
substrate which evaluated the membraneous quality of the semi-conductor 
film and formed the semi-conductor film of the polycrystal nature of 
normal membraneous quality in the production process of TFT in the 
inside of a short time by un-destroying into production processes, such 
as TFT, to an after process by evaluating the following membraneous 
qualities by this invention. 

[0008] In invention concerning this invention, light with directivity is 
irradiated on the front face of the semi-conductor film formed in the 
substrate, the reinforcement of the scattered light from the semi- 
conductor film front face concerned is measured, and it is characterized 
by judging the concavo-convex condition of the front face of said semi- 
conductor film based on the reinforcement of this scattered light. 
[0009] Since such an inspection approach can evaluate the membraneous 
quality of the semi-conductor film by un-destroying to the inside of a 
short time, it can evaluate membraneous quality by in-line one in the 
production process of TFT, and can turn only the substrate in which the 



semi-conductor film of the polycrystal nature of normal membraneous 
quality was formed to an after process. So, the yield and dependability 
of a active-matrix substrate of the liquid crystal panel using TFT as a 
switching element improve. Moreover, it is characterized by light with 
directivity being laser light. Moreover, the semi-conductor film is 
characterized by being the film polycrystal-ized by irradiating laser 
light by the amorphous semiconductor film formed on the substrate. 
[0010] Moreover, it is characterized by being the film polycrystal-ized 
by polycrystal-izing by irradiating the exposure field of the laser 
light for polycrystal-izing said semi-conductor film being a rectangle 
long to an one direction, and being smaller than substrate area, and 
scanning this laser light by fixed delivery width of face in the 
direction of laser light scanning. 

[0011] moreover, the reinforcement of the scattered light [ in / this 
invention measures the reinforcement of the scattered light for every 
predetermined wavelength field of the scattered light concerned, and / a 
short wavelength field ] and a long wave — based on the comparison of 
the reinforcement of the scattered light in a long field, the concavo- 
convex condition of the front face of said semi-conductor film is judged, 
concrete — said long wave — to the reinforcement of the scattered 
light in said short wavelength field, reinforcement of the scattered 
light in a long field is characterized by judging with the irregularity 
of the front face of said semi-conductor film being large, when low. 
That is, since the distributed luminous intensity of a long wavelength 
field increases relatively so that the irregularity of the front face of 
the semi-conductor film is size, if the distributed luminous-intensity 
ratio for every wavelength field is also taken into consideration, more 
positive membraneous assessment can be performed. The wavelength of 
incident light may be changed as a means to measure the distributed 
light reinforcement for every wavelength field, and it is made to 
include two or more wavelength regions, and incident light may carry out 
the spectrum of the scattered light according to wavelength, and may 
measure it. 

[0012] Moreover, this invention carries out incidence of the laser light 
by the field inboard of said substrate, respectively about said 
direction of laser light scanning, and the direction which intersects 
perpendicularly with it, and measures separately the reinforcement of 
the scattered light from said semi-conductor film front face, and it is 
characterized by judging the concavo-convex condition of the front face 
of said semi-conductor film based on the difference of the scattered 
light in the incident light of this 2~way on the strength. Specifically, 



it is characterized by judging with the concavo-convex condition of the 
front face of said semi-conductor film being isotropic, so that the 
difference of said scattered light in the incident light of said 2~way 
on the strength is small. With the approach of giving annealing all over 
the semi-conductor film while shifting the exposure field of a line beam, 
it is the longitudinal direction ( drawing 2 or the direction of X in 
drawing 3 .) of a line beam, hereafter, a main scanning direction is 
called — the direction (being drawing 2 or the direction of Y in 
drawing 3 the specific direction according to claim 2.) to which it is 
moved the direction of the following and vertical scanning — calling — 
the concavo-convex condition on the front face of polycrystal is 
different. Namely, in the direction of vertical scanning to which a line 
beam is moved, since there is a temperature gradient as compared with a 
main scanning direction, a crystal tends to grow in this direction. For 
this reason, it becomes that from which the concavo-convex configuration 
also differed in the direction of vertical scanning, and the main 
scanning direction according to this. Therefore, it can judge with the 
surface irregularity condition of the polycrystal nature semi-conductor 
film being different direction-like, so that a difference on the 
strength is small in the incident light 2~way which goes direct. 
[0013] Moreover, this invention measures the field interior division 
cloth on said substrate of the reinforcement of the scattered light from 
said semi-conductor film front face, and it is characterized by judging 
the concavo-convex condition of the front face of said semi-conductor 
film based on the difference on the strength in this field interior 
division cloth. Specifically, it is characterized by judging with the 
concavo-convex condition of the front face of said semi-conductor film 
being uniform in a field, so that the difference on the strength in said 
field interior division cloth is small. 

[0014] Moreover, it is characterized by quantifying quantity of light 
change of the scattered light in an one direction at least based on the 
measurement result of said scattered light among the 2-ways of the 
direction which intersects perpendicularly with the scanning direction 
of said laser, and it. By the approach of giving annealing all over the 
semi-conductor film while shifting the exposure field of the 
aforementioned line beam, concavo-convex distribution is different 
direction-like and it is easy to generate concavo-convex stripes-like 
distribution in said direction of vertical scanning in the lap part of a 
line beam as compared with said main scanning direction. For this reason, 
fluctuation of annealing conditions is measurable with a sufficient 
precision by judging whether distribution of the surface roughness in a 



main scanning direction and the direction of vertical scanning is 
predetermined within the limits, respectively, or comparing each 
relatively. 

[0015] Moreover, this invention is characterized by the thing of a 2~way 
for which the concavo-convex condition of the front face of the semi- 
conductor film is judged based on the sum of the absolute value of the 
complex fourier component in the predetermined periodic range at least, 
using the Fourier transform of a change of said scattered light in the 
either 1 direction on the strength as a means of said quantification. 
Specifically, it is characterized by judging with a surface concavo- 
convex condition being large, so that the sum of the absolute value of 
said complex fourier component in said predetermined frequency range is 
large. Since the irregularity is correlated with the delivery pitch of a 
line beam and it has comparatively short periodicity in said direction 
of vertical scanning, the inclination for the absolute value of the 
fourier component of a comparatively short period to become large is 
shown. On the other hand, in a main scanning direction, since it has 
only comparatively long periodicity, if the fourier component equivalent 
to a suitable predetermined period strip is compared in a main scanning 
direction and the direction of vertical scanning, quantification of the 
different directivity of the irregularity will be attained. Of course, 
if these quantification is performed according to the wavelength region 
of the scattered light, in addition, it is effective. That is, the 
judgment to a precision is attained in the magnitude of the irregularity 
which appears periodically by comparing the fourier component of the 
predetermined periodic range of a low wavelength field with the fourier 
component in a tidal-wave length field. 

[0016] Moreover, it is characterized by said predetermined periodic 
range containing either of the periods which **(ed) said laser radiation 
delivery width-of-face period or said laser radiation delivery width of 
face integrally. Since the concavo-convex period of said direction of 
vertical scanning is in agreement with the delivery pitch and basic 
target of a laser beam, it is still more accurate by setting up a 
predetermined wavelength field in this way, and can judge an anisotropy. 
[0017] Moreover, it is characterized by this invention forming a thin 
film transistor, using the polycrystal nature semi-conductor film judged 
as a surface concavo-convex condition being predetermined level within 
the limits by the inspection approach of the polycrystal nature semi- 
conductor film as an active layer. The thin film transistor substrate 
excellent in homogeneity and dependability is stabilized by this, and it 
becomes producible. 



[0018] And the light source for membraneous assessment which is test 
equipment of the polycrystal nature semi-conductor film for enforcing 
the inspection approach of the semi-conductor film, and irradiates a 
laser beam or parallel light on the polycrystal nature semi-conductor 
film front face on a substrate, The photodetector which detects the 
reinforcement of the scattered light in the location from which it 
separated from [ in said polycrystal nature semi-conductor film front 
face of the light irradiated from this light source for membraneous 
assessment ] the echo, When predetermined is out of range as for the 
reinforcement of this scattered light, field interior division cloth, 
the direction of vertical scanning, or a main scanning direction, 
irregularity of the front face of said polycrystal nature semi-conductor 
film is characterized by having a membraneous judging means to judge 
with it being unusual. 

[0019] Moreover, said light source for membraneous assessment is the 
light source which outputs the light which includes two kinds of 
wavelength bands below more than predetermined wavelength and 
predetermined wavelength at least, and a photodetector is characterized 
by having the function which carries out the spectrum of the wavelength 
of said scattered light, and measures the reinforcement for every 
wavelength field. Thereby, the dispersion reinforcement of the light of 
a long wavelength region and a short wavelength region is measured, and 
the size of the irregularity of the semi-conductor film can be judged. 
[0020] Said light source for membraneous assessment is the light source 
which outputs the light which includes two kinds of wavelength regions 
below more than predetermined wavelength and predetermined wavelength at 
least, and it is characterized by equipping said photodetector with a 
means to measure the reinforcement for every specific wavelength field 
of said scattered light, thereby — a long wave — measuring the 
scattered-light reinforcement at the time of long selection, and the 
scattered-light reinforcement at the time of short wavelength selection 
— a long wave — the dispersion reinforcement of the light of a long 
region and a short wavelength region is measured, and the size of the 
irregularity of the semi-conductor film can be judged. 
[0021] As predetermined wavelength, it is characterized by using the 
wavelength of 400 to 500nm. According to the experiment of an invention- 
in-this-application person, there is no big difference about scattered- 
light reinforcement in a wavelength region 400 to 500nm or less at the 
substrate by which annealing was carried out on proper conditions, and 
the substrate which has the big irregularity by laser radiation energy 
having been too high etc. , but it has a relative more big difference in 



the wavelength region beyond this. Therefore, the condition of the 
irregularity of the semi-conductor film can be judged to accuracy. 
[0022] This laser light source is characterized by being used in common 
as checking of said polycrystal nature semi-conductor film, and an 
object for laser annealing to said amorphous semiconductor film using 
the laser light source which can give laser annealing as said light 
source for membraneous assessment to the amorphous semi-conductor film 
formed on said substrate. Thereby, polycrystal-ized laser annealer and 
polycrystal semi-conductor film test equipment can be unified compactly 
and cheaply. 

[0023] It is characterized by having the laser light source which can 
give laser annealing with said light source for membraneous assessment 
to the amorphous semi-conductor film formed on said substrate. 
[0024] As a stage in which said substrate is laid, when using at the 
time of laser annealing, it is characterized by having the common stage 
which uses the surface roughness of said polycrystal nature semi- 
conductor film also at the time of any when inspecting with the 
reinforcement of the scattered light. Thereby, polycrystal 
[ polycrystal-ized laser annealer-cum-] semi-conductor film test 
equipment can be made more compactly and cheap. 

[0025] As a stage in which said substrate is laid, when using at the 
time of laser annealing, it has the 1st stage and the 2nd stage used 
when inspecting the surface roughness of said polycrystal nature semi- 
conductor film with the reinforcement of the scattered light after laser 
annealing, and this 2nd stage is characterized by having the cooling 
means for cooling the substrate after laser annealing. 
[0026] When it judges with the front face of said membraneous judging 
means of said polycrystal nature semi-conductor film being ruined, it is 
characterized by being constituted so that the command signal for 
discharging the substrate concerned or the alarm of the purport whose 
substrate concerned is a nonconformity article may be emitted. This 
discharges promptly the substrate judged that is unusual in polycrystal 
semi-conductor inspection, and the TFT substrate excellent in 
dependability and homogeneity can be cheaply obtained by advancing to 
subsequent processes only the substrate judged that is normal. Moreover, 
it is also possible to urge him to notify a manufacturing installation 
and an operator of a result promptly, when it judges with it being 
unusual, to feed back to subsequent manufacture conditions or to 
maintain equipment. 

[0027] It is characterized by arranging the sample equipped with the 
predetermined irregularity for performing proofreading of said light 



source and said photodetector on a stage. 
[0028] 

[Embodiment of the Invention] The gestalt of operation of this invention 
is explained with reference to a drawing. 

[0029] In order to manufacture TFT on the [manufacture approach of 
polycrystal nature semi-conductor film] glass substrate, it is necessary 
to form the semi-conductor film of polycrystal nature on a glass 
substrate first, without making a glass substrate transform. After 
preparing the substrates 10, such as a product made from alkali free 
glass defecated by ultrasonic cleaning etc. , as shown in drawing 1 (A) 
in order to form the semi-conductor film of polycrystal under such 
constraint, the substrate protective coat 11 which substrate temperature 
becomes from the silicon oxide whose thickness is about 200nm all over a 
substrate 10 as shown in drawing 1 (B) under about 150 to about 450 
degrees C temperature conditions is formed by the plasma-CVD method. As 
material gas at this time, the mixed gas of a mono silane and laughter 
gas, TE0S and oxygen or a disilane, and ammonia can be used, for example. 
In addition, as a substrate protective coat 12, insulator layers and 
those multilayers, such as a silicon nitride, can also be used. Next, 
substrate temperature forms the semi-conductor film 12 which consists of 
amorphous silicon film whose thickness is 60nm by the plasma-CVD method 
all over a substrate 10 under about 150 to about 450 degrees C 
temperature conditions. As material gas at this time, a disilane and a 
mono silane can be used, for example. In addition, similarly you may 
form using reduced pressure CVD or ordinary pressure CVD using a 
disilane etc. Next, as shown in drawing 1 (C), a laser beam is 
irradiated to the semi-conductor film 12, and laser annealing is given. 
[0030] At this laser annealing process, as shown in drawing 2 , the 
exposure field L of a laser beam irradiates the line beam L0 (the repeat 
frequency of for example, a laser pulse is a line beam withHz [ 200 ], a 
die length [ of a beam / of 200mm ], and a width of face of 0.5mm) long 
in the direction of X (main scanning direction) at the semi-conductor 
film 12, for example. Consequently, the semi-conductor film 12 of 
AM0FASU is fused once, and is crystallized through a cooling 
solidification process. In this case, the irradiation time of the laser 
beam to each field is very a short time, and to the whole substrate, 
since it is local, an exposure field is not simultaneously heated for 
the whole substrate by the elevated temperature, either. So, although 
the glass substrate used as a substrate 10 is inferior in respect of 
thermal resistance as compared with a quartz substrate, deformation, a 
crack, etc. by heat do not arise. 



[0031] Thus, about the formed semi-conductor film 12, as described above 
with reference to drawing 3 (A), it can inspect whether the breakage on 
the semi-conductor film' s 12 having polycrystal-ized proper or a front 
face being ruined etc. has broken out by evaluating the surface state of 
the semi-conductor film 12. The inspection approach for that is 
explained below for every operation gestalt. 

[0032] [Gestalt 1 of operation] drawing 4 is the perspective view 
showing typically the important section of the annealer used at the 
laser annealing process performed before enforcing the inspection 
approach of the polycrystal nature semi-conductor film concerning this 
gestalt. Drawing 5 is the perspective view showing typically the 
important section of the test equipment of the polycrystal nature semi- 
conductor film concerning this gestalt. Drawing 6 and drawing 7 are the 
side elevations which saw the test equipment of this gestalt the side 
elevation which saw the important section from Y shaft orientations, and 
from X, respectively. 

[0033] Since the test equipment 100 of this gestalt is equipment only 
for inspection which inspects at a process other than a laser annealing 
process, it performs a laser annealing process with the annealer 300 
shown in drawing 4 . 

[0034] In the annealer 300 shown in this drawing 4 , it has outgoing 
radiation and the condensing optical system 325 as a line beam L0 
towards the substrate 12 laid on the stage 310 in the laser beam by 
which outgoing radiation was carried out from X-Y stage 310 which lays 
the glass substrate 12 with which the semi-conductor film 12 which 
consists of amorphous silicon film was formed, a laser light source 320, 
and this laser light source 320. In the example shown here, since it has 
extended in the direction of X, in order to perform laser annealing all 
over a substrate 12, X-Y stage 310 will move in the direction of Y in 
the exposure field L of the line beam L0. 

[0035] After performing laser annealing using such an annealer 300, the 
semi-conductor film 12 is inspected in the test equipment 100 shown in 
drawing 5 , drawing 6 , and drawing 7 . 

[0036] X-Y stage 110 which lays the glass substrate 12 with which the 
semi-conductor film 12 of the polycrystal nature which finished the 
annealing process was formed in test equipment 100, and the objective 
lens 126 are arranged. Moreover, auto-focusing is performed when an 
objective lens 126 or X-Y stage 110 fluctuates in accordance with the 
equipment optical axis ML. 

[0037] Furthermore, the 1st light source 122 (light source for 
membraneous assessment) for offset lighting which irradiates the white 



light is arranged from the direction which accomplishes about 45-degree 
include angle of about 45 degrees mostly to a substrate 10 to the test 
equipment 100 of this gestalt on a Z-X flat surface. And the 2nd light 
source 123 (light source for membraneous assessment) for offset lighting 
which irradiates the white light is arranged from the direction which 
accomplishes about 45-degree include angle of about 45 degrees mostly to 
a substrate 10 on a Y-Z flat surface. Moreover, on the equipment optical 
axis ML, the color CCD (Coupled-Charge Device) camera 160 (electric eye) 
arranged to a substrate 10 at the sense of a vertical is arranged, and 
the detection result of this CCD camera 160 is outputted to a personal 
computer 150. The semi-conductor film 12 which formed this personal 
computer 150 in the substrate 10 based on the detection result of CCD 
camera 160 functions as normal (it has polycrystal-ized) or the thing 
they are [ thing ] abnormalities, or a membraneous judging means to 
judge (whether have not you polycrystal-ized or the front face is 
unusually ruined). Here, a membraneous judging means is realized by the 
actuation performed according to the program of operation beforehand 
stored in the personal computer 150. Moreover, a personal computer 150 
also manages control of actuation control of X-Y stage 110 etc. 
Furthermore, a personal computer 150 performs automatic exchange of an 
objective lens 126, ON/OFF of the light source, the gain adjustment of 
CCD camera 160, etc. A personal computer 150 outputs the inspection 
result mentioned later to the host computer for production control etc. 
through a communication interface, and enables feedback to an annealer 
etc. further again. 

[0038] Since the sample 119 for proofreading with predetermined 
irregularity is arranged on X-Y stage 110 here, a personal computer 150 
Periodically, based on the request from an operator, make light 
irradiate to the sample 119 for proofreading from the 1st light source 
122 for offset lighting, and the 2nd light source 123 for offset 
lighting, make the scattered light and reflected light receive with 
color CCD camera 160, and it is based on the result. The gain adjustment 
of CCD camera 160 etc. is proofread. And a personal computer 150 emits 
warning to that effect, when the light-receiving result of CCD camera 
160 has shifted more than predetermined level in the case of this 
proofreading, and it is reported that the 1st light source 122 for 
offset lighting and the 2nd light source 123 for offset lighting are 
checked. 

[0039] Thus, in the test equipment 100 of the semi-conductor film 12 of 
the constituted polycrystal nature, if the white light by which outgoing 
radiation was carried out as a parallel light from the 1st light source 



122 for offset lighting is irradiated by the semi-conductor film 12 on a 
substrate 10, this light will be irradiated by the semi-conductor film 
12 on a substrate 10 from the direction which makes about 45-degree 
include angle of about 45 degrees mostly to the equipment optical axis 
ML in a Z-X side. Here, the inside of a Z-X side is a longitudinal 
direction (main scanning direction) in the line beam L0 used for laser 
annealing shown in drawing 2 and drawing 3 . 

[0040] When the semi-conductor film 12 has not fully polycrystal-ized, 
almost all light is reflected in the direction which makes about 45- 
degree include angle of about 45 degrees mostly to the equipment optical 
axis ML in a Z-X side. Therefore, the reflected light hardly reaches CCD 
camera 160 arranged on the equipment optical axis ML. So, a 
microcomputer 150 does not polycrystal-ize the semi-conductor film 12 
formed in this substrate 10, but judges with it being unusual noting 
that the output from CCD camera 160 is a low. 

[0041] moreover — if the front face is greatly ruined in case the semi- 
conductor film 12 is polycrystal-ization — a part of light — the 
inside of a Z-X side — setting — the equipment optical axis ML — 
receiving — about — although it reflects in the direction which makes 
about 45-degree include angle of about 45 degrees, with CCD camera 160, 
the color is separated according to RGB and the light which the light of 
a considerable amount was scattered about on the front face of the semi- 
conductor film 12, among those was scattered on the direction of the 
equipment optical axis ML is received. So, the scattered light will 
fully reach CCD camera 160. Therefore, it judges with the microcomputer 
150 of the front face of the semi-conductor film 12 formed in this 
substrate 10 being unusually ruined noting that the output from CCD 
camera 160 is a high level. 

[0042] On the other hand, if the semi-conductor film 12 has polycrystal- 
ized proper, since detailed irregularity will only be formed in the 
front face, the light which a part of light was reflected in the 
direction which makes the include angle of about 45 degrees to the 
equipment optical axis ML in a Z-X side, and a part of light was 
scattered about on the front face of the semi-conductor film 12, among 
those was scattered on the direction of the equipment optical axis ML is 
received with CCD camera 160. So, the scattered light of the 
predetermined quantity of light will reach CCD camera 160. Therefore, it 
judges with a microcomputer 150 being normal noting that there is within 
limits with the proper output from CCD camera 160. [ of the semi- 
conductor film 12 formed in this substrate 10 ] 

[0043] Moreover, in test equipment 100, if the white light by which 



outgoing radiation was carried out from the 2nd light source 123 for 
offset lighting is irradiated by the semi-conductor film 12 on a 
substrate 10, this light will be irradiated by the semi-conductor film 
12 on a substrate 10 from the direction which makes the include angle of 
about 45 degrees to the equipment optical axis ML in a Y-Z side. Here, 
the inside of a Y-Z side is the cross direction (the direction of 
vertical scanning which intersects perpendicularly with the longitudinal 
direction of the line beam 10) in the line beam 10 used for laser 
annealing. Thus, when the white light by which outgoing radiation was 
carried out from the 2nd light source 123 for offset lighting is 
irradiated by the semi-conductor film 12 on a substrate 10, the 
scattered-light reinforcement according to the condition of the semi- 
conductor film is obtained similarly, but when it is different 
direction-like [ the concavo-convex configuration on the surface semi- 
conductor film 12 ], the reinforcement of the scattered light differs 
from the case where the 1st light source 122 for offset lighting is used. 
Therefore, when the difference in scattered-light reinforcement is large, 
it judges with the different direction-dry area having produced the 
microcomputer 150 on the semi-conductor film 12. 

[0044] Moreover, in this gestalt, CCD camera 160 detects the quantity of 
light for every wavelength field equivalent to red (R) , green (G), and 
blue (B). If the irregularity formed in the front face of the semi- 
conductor film 12 among the light of the wavelength field equivalent to 
these three primary colors is detailed, many light of a short wavelength 
field (blue/B) is contained in the scattered light, on the other hand — 
if the irregularity formed in the front face of the semi-conductor film 
12 is large — the scattered light — short wavelength field (blue/B) 
brightness — a long wave — the numeric value which **(ed) the quantity 
of light of a long field (red/R) becomes large compared with the time 
when irregularity is small relatively. So, a microcomputer 150 is set 
from CCD camera 160 to an output, fixed within the limits with the 
light-receiving level of the scattered light in CCD camera 160 — it is 
— and the light income of a short wavelength field (blue/B), a medium 
wave length field (green/G), and a long wave, when the light income of a 
long field (red/R) is contrasted From a ratio with the fixed light 
income of a low wavelength field (blue/B), when it is size, it judges 
with the semi-conductor film 12 formed in the substrate 10 being normal. 
Thus, if constituted, since not only the quantity of light of the 
scattered light but the wavelength field of the light contained in it 
can be taken into consideration and the semi-conductor film 12 can be 
evaluated, the quality of the semi-conductor film 12 can be inspected 



more to accuracy. 

[0045] Furthermore, with this gestalt, although an electric eye is only 
CCD camera 160, the two light sources for membraneous assessment (the 
1st light source 122 for offset lighting and 2nd light source 123 for 
offset lighting) which carry out outgoing radiation of the white light 
which consists of parallel light from the 2~way which intersects 
perpendicularly in the field of a substrate 10 are arranged. Moreover, 
if a substrate 10 is laid on X-Y stage 110, this X-Y stage 110 is moved 
to X shaft orientations and Y shaft orientations and the exposure field 
to the substrate 10 from the 1st light source 122 for offset lighting 
and the 2nd light source 123 for offset lighting is moved, the above- 
mentioned inspection can be conducted to the whole surface of a 
substrate 10. Therefore, the crystallized state of the semi-conductor 
film 12 can be grasped to the whole surface of a substrate 10. Moreover, 
in a microcomputer 150, if each pixel output and coordinate from CCD 
camera 160 are made to correspond and memory is made to memorize, the 
field interior division cloth of change of the scattered light in the 2- 
way which intersects perpendicularly in a CCD image side, and the 
crystallized state of the semi-conductor film 12 can be obtained. Here, 
the white light by which outgoing radiation was carried out from the 2nd 
light source 123 for offset lighting is irradiated the inside of a Y-Z 
side by the semi-conductor film 12 on a substrate 10, and it corresponds 
in the migration direction (the direction of vertical scanning) of the 
line beam at the time of laser annealing. Therefore, when the exposure 
field of the last line beam and the exposure field of this line beam 
have lapped selectively in the annealing process, as shown in drawing 3 
(B), the membraneous quality of the semi-conductor film 12 changes 
periodically by these Y shaft orientations. For example, in this 
direction of Y, when annealing treatment is performed so that a line 
beam may be selectively lapped in the direction of Y, since annealing 
will be carried out under severe conditions, by the part in which the 
line beam was irradiated in piles, the membraneous quality of the semi- 
conductor film 12 changes periodically in the delivery pitch to the 
direction of vertical scanning of a beam. That is, the light income of 
CCD camera 160 changes periodically along the direction of Y. What is 
necessary is just to carry out the Fourier transform of the image of a 
CCD camera in the direction of vertical scanning, in order to quantify 
this periodicity. For example, suppose that the image of the 256 micron 
angle of visual fields is stored with the resolution of 256x256 pixels. 
First, one line is averaged in a main scanning direction, and it changes 
to 256 sequence of numberses (aO, al, a2, a255), and stores as a 



distribution sequence of numbers of the brightness in the direction of 
vertical scanning. This is changed into real number discrete Fourier 
transform AK, i. e. , the complex sequence expressed with AK=sigma aje- 
2piijk/N (from j=0 to N-l). Although you may only harmonize | AK | in 
[ all ] K=l-128 here, if its attention is paid to the delivery pitch of 
the laser in the direction of vertical scanning, it can quantify with a 
still more sufficient precision. 

[0046] That is, if the delivery pitch of the direction of vertical 
scanning of laser is 50 microns since | AK | expresses the periodic 
component of a 256/k micron pitch for example, | AK | before and behind k= 
5 expresses the strength of the concavo-convex period in the delivery 
pitch of laser, and this value will become large when the periodic 
irregularity by the laser pitch has appeared strongly. Moreover, the 
same is said of values, such as |A2k|, |A3k|, and as this harmonic 

content. Since it is a discrete sequence of numbers, | AK | is K= 5, and 
10 and 15 here... If | AK | of order is harmonized in the fixed range, in 
addition, it is accurate. 

[0047] It can ask for the period specprum of the surface roughness of 
the semi-conductor film 12 by such processing, and it can judge with the 
surface roughness of the crystalline semi-conductor film 12 being 
uniform, so that this periodic distribution component is small. On the 
other hand, such a periodic component does not appear with a natural 
thing in a main scanning direction. 

[0048] Thus, according to the test equipment 100 of this gestalt, un- 
destroying can estimate the membraneous quality of the semi-conductor 
film 12 from several seconds quantitatively to the inside of a short 
time of several minutes in production processes, such as TFT. Therefore, 
if only the substrate 10 judged by such total inspection to be an 
excellent article is turned to an after process and TFT is manufactured, 
since it is not necessary to perform the useless process of making TFT 
to the unusual semi-conductor film 12, the manufacturing cost of TFT can 
be reduced. Moreover, since TFT is manufactured only using the semi- 
conductor film 12 judged to be an excellent article, TFT by which 
quality was stabilized can be manufactured. Therefore, if the active- 
matrix substrate which made TFT by which such quality was stabilized in 
the object for pixel switching or actuation circuits is used, in the 
liquid crystal panel using this active-matrix substrate, improvement in 
display grace and improvement in dependability can be aimed at. 
[0049] [Gestalt 2 of operation] drawing 8 is the block diagram showing 
typically the important section of the laser annealing and the test 
equipment 200 of the polycrystal nature semi-conductor film concerning 



this gestalt. Drawing 9 is the perspective view showing typically the 
optical system of the laser annealing and the test equipment 200 of the 
polycrystal nature semi-conductor film concerning this gestalt etc. 
Drawing 10 and drawing 11 are the side elevation which saw the optical 
system of the laser annealing and the test equipment 200 of this gestalt 
from Y shaft orientations, and the side elevation seen from X, 
respectively. 

[0050] In drawing 8 , laser annealing and the test equipment 200 of this 
gestalt constitute test equipment 200 to the annealer 300 so that a 
laser annealing process and an inspection process can be continuously 
performed within the same equipment, namely, in laser annealing and the 
test equipment 200 of this gestalt It is on a cassette (it does not 
illustrate. ) about the substrate 10 which finished forming the amorphous 
semi-conductor film. The cassette loader section 271 for supplying two 
or more sheets in equipment, carried, The cassette unloader section 272 
which contains the substrate 10 judged at the result of inspection to be 
an excellent article, The defect substrate blowdown section 290 for 
discharging the substrate 10 with which it judged that the semi- 
conductor film 12 is unusual, X-Y stage 210 to which one substrate is 
supplied at a time by the carrier robot 280 from the cassette loader 
section 271, The optical-system section 205 which conducts laser 
annealing and optical inspection is constituted, and each of control of 
this optical-system section 205, control of a stage 210, and control of 
a carrier robot 280 is controlled by the microcomputer 250. Here, the 
optical-system section 205 is arranged in the vacuum chamber 209. 
[0051] In this laser annealing and test equipment 200, in the optical- 
system section 205, as shown in drawing 9 , drawing 10 , and drawing 11 , 
it has outgoing radiation and the condensing optical system 235 as a 
line beam towards the substrate 12 laid on the stage 210 in the laser 
beam by which outgoing radiation was carried out from X-Y stage 210 
which lays the glass substrate 12 with which the semi-conductor film 12 
was formed, a laser light source 220, and this laser light source 220. 
In the example shown here, since it has extended in the direction of X, 
in order to perform laser annealing all over a substrate 12, X-Y stage 
210 will move in the direction of Y in the exposure field of a line beam. 
[0052] Moreover, the 1st scattered-light electric eye 230 for receiving 
the scattered light reflected at the include angle of about 45 degrees 
from a substrate 10 on a Z-X flat surface and the 2nd scattered-light 
electric eye 240 for receiving the scattered light reflected at the 
include angle of about 45 degrees from a substrate 10 on a Z-X flat 
surface are arranged at the optical-system section 205. Here, it 



consists of the 1st scattered-light electric eye 230 and the 2nd 
scattered-light electric eye 240 so that the output of a light-receiving 
result may be performed to a microcomputer 250. This personal computer 
250 functions as whether laser annealing of the semi-conductor film 12 
formed in the substrate 10 having been carried out to normal (it having 
polycrystal-ized) based on the detection result of the 1st scattered- 
light electric eye 230 and the 2nd scattered-light electric eye 240 or 
laser annealing was suitable for, and a membraneous judging means to 
judge (whether has not it polycrystal-ized or is damaged). Such a 
membraneous judging means is realized by the actuation performed 
according to the program of operation beforehand stored in the personal 
computer 250. Moreover, when it judges that the semi-conductor film 12 
is unusual by the inspection process mentioned later, the microcomputer 
250 is set up so that warning to that effect may be emitted. 
[0053] Since the sample 219 for proofreading with predetermined 
irregularity is arranged on X-Y stage 210 here, a personal computer 250 
The laser beam from a laser light source 220 is made to irradiate to the 
sample 219 for proofreading based on the request from an operator 
periodically. The scattered light is made to receive by the 1st 
scattered-light electric eye 230 and the 2nd scattered-light electric 
eye 240, and sensitivity settling of the 1st scattered-light electric 
eye 230 and the 2nd scattered-light electric eye 240 etc. is proofread 
based on the result. And a personal computer 150 emits warning to that 
effect, when the light-receiving result of the 1st scattered-light 
electric eye 230 and the 2nd scattered-light electric eye 240 has 
shifted more than predetermined level in the case of this proofreading, 
and it is reported that a laser light source 220 is checked. 
[0054] Thus, in constituted laser annealing and the test equipment 200, 
after one substrate 10 in which the amorphous semi-conductor film 12 was 
formed from the cassette loader section 271 by the carrier robot 280 is 
taken out first, a carrier robot 280 rotates and a substrate 10 is laid 
on X-Y stage 210 in a chamber 209. Then, after vacuum suction of the 
chamber 209 is carried out, a line beam is irradiated towards the semi- 
conductor film 12 on a substrate 12 from a laser light source 220. Here, 
since the exposure field of a line beam has extended in the direction of 
X, in order to perform laser annealing all over a substrate 12, X-Y 
stage 210 moves in the direction of Y. 

[0055] Thus, after performing a laser annealing process, the semi- 
conductor film 12 is inspected on same X-Y stage 210. Outgoing radiation 
of the laser beam of the low power of extent from which the semi- 
conductor film 12 does not start recrystallization is carried out to it 



towards the substrate 12 laid on the stage 210 from a laser light source 
220. Consequently, when the semi-conductor film 12 on a substrate 10 has 
not fully polycrystal-ized, almost all light is reflected [ the 
equipment optical axis ML ] in a Z-X side at parallel. Therefore, the 
reflected light hardly reaches the 1st scattered-light electric eye 230 
and the 2nd scattered-light electric eye 240. So, it judges with the 
microcomputer 250 of the semi-conductor film 12 formed in this substrate 
10 being unusual noting that the output of the 1st scattered-light 
electric eye 230 and the 2nd scattered-light electric eye 240 is a low. 
Based on this judgment result, a carrier robot 280 sends this substrate 
12 into the defect substrate blowdown section 290. 

[0056] Moreover, although a part of light will be reflected in parallel 
at the equipment optical axis ML if it is damaged in case the semi- 
conductor film 12 is polycrystal-ization, the scattered light reaches 
the 1st scattered-light electric eye 230 and the 2nd scattered-light 
electric eye 240 by the scattered reflection in a front face. Therefore, 
it judges with the microcomputer 250 of the semi-conductor film 12 
formed in this substrate 10 being unusual noting that the output from 
the 1st scattered-light electric eye 230 and the 2nd scattered-light 
electric eye 240 is a high level. Based on this judgment result, a 
carrier robot 280 sends this substrate 12 into the defect substrate 
blowdown section 290. 

[0057] On the other hand, if the semi-conductor film 12 has polycrystal- 
ized proper, since detailed irregularity will only be formed in the 
front face, a part of light is reflected in parallel at the equipment 
optical axis ML, and a part of light will be scattered about on the 
front face of the semi-conductor film 12, and will be received by the 
1st scattered-light electric eye 230 and the 2nd scattered-light 
electric eye 240. So, light will be received by the 1st scattered-light 
electric eye 230 and the 2nd scattered-light electric eye 240. Therefore, 
it judges with a microcomputer 250 being normal noting that there is 
within limits with each output from the 1st scattered-light electric eye 
230 and the 2nd scattered-light electric eye 240. [ of the semi- 
conductor film 12 formed in this substrate 10 ] Based on this judgment 
result, a carrier robot 280 sends this substrate 12 into the cassette 
unloader section 272. And only the substrate 10 sent into the cassette 
unloader section is turned to an after process. 

[0058] Moreover, if an output is possible for two kinds of wavelength 
from the laser light source 220, the magnitude of the irregularity of 
the semi-conductor film can be judged with a more sufficient precision 
from the difference of the scattered light by wavelength. 



[0059] Furthermore, with this gestalt, although the light source is only 
a laser light source 220, since two electric eyes (the 1st scattered- 
light electric eye 230 and 2nd scattered-light electric eye 240) which 
receive the scattered light by the 2~way which intersects 
perpendicularly in the field of a substrate 10 are arranged, the 
scattered light is received from a 2~way. Moreover, if a substrate 10 is 
laid on X-Y stage 210, this X-Y stage 210 is moved to Y shaft 
orientations and the exposure field to the substrate 10 from a laser 
light source 220 is moved, the above-mentioned inspection can be 
conducted to the whole surface of a substrate 10. Therefore, the 
crystallized state of the semi-conductor film 12 can be grasped to the 
whole surface of a substrate 10. Moreover, in a microcomputer 250, if 
the output from migration of X-Y stage 210, the 1st scattered-light 
electric eye 230, and the 2nd scattered-light electric eye 240 is made 
to correspond and memory is made to memorize, the field interior 
division cloth of change of the scattered light in the 2~way which 
intersects perpendicularly in the field of a substrate 10, and the 
crystallized state of the semi-conductor film 12 can be obtained. Here, 
it is in a Y-Z side that the 2nd scattered-light electric eye 240 
receives the scattered light from a substrate 10, and it corresponds in 
the migration direction (the direction of vertical scanning) of the line 
beam at the time of laser annealing. Therefore, when the exposure field 
of the last line beam and the exposure field of this line beam have 
lapped selectively in the annealing process, as shown in drawing 3 (B) , 
the membraneous quality of the semi-conductor film 12 changes 
periodically by these Y shaft orientations. For example, in this 
direction of Y, when annealing treatment is performed so that a line 
beam may be selectively lapped in the direction of Y, since annealing 
will be carried out under severe conditions, in the part in which the 
line beam was irradiated in piles, the membraneous quality of the semi- 
conductor film 12 changes periodically. That is, the light income of the 
1st scattered-light electric eye 230 and the 2nd scattered-light 
electric eye 240 changes periodically along the direction of Y. So, it 
can ask for the field interior division cloth of the surface roughness 
of the semi-conductor film 12, and it can judge with the surface 
roughness of the crystalline semi-conductor film 12 being uniform, so 
that this field interior division cloth is small. It can judge with the 
surface roughness of the semi-conductor film 12 of polycrystal nature 
being uniform, so that the difference of the scattered light on the 
strength is small in the 2~way which intersects perpendicularly in the 
field of a substrate 10 especially. 



[0060] Moreover, in a microcomputer 250, if the output from migration of 
X-Y stage 210, the 1st scattered-light electric eye 230, and the 2nd 
scattered-light electric eye 240 is made to correspond and memory is 
made to memorize, it can also quantify by the technique of analyzing the 
fourier component, as detail was given for quantity of light change 
(crystallized state) of the scattered light in X shaft orientations and 
Y shaft orientations of a substrate 10 in the 1st example. If such 
quantitive analysis is performed, while being able to feed back a 
process condition quantitatively to the process before it, it can use 
for the semi-conductor film 12 as data for investigating the cause which 
abnormalities generate. 

[0061] Thus, according to the test equipment 200 of this gestalt, un- 
destroying can estimate the membraneous quality of the semi-conductor 
film 12 from several seconds to the inside of a short time of several 
minutes, laying a substrate 10 on X-Y stage 210 which performed laser 
annealing in production processes, such as TFT. Therefore, if only the 
substrate 10 judged by such total inspection to be an excellent article 
is turned to an after process and TFT is manufactured, since it is not 
necessary to perform the useless process of making TFT to the unusual 
semi-conductor film 12, the manufacturing cost of TFT can be reduced. 
Moreover, since TFT is manufactured only using the semi-conductor film 
12 judged to be an excellent article, TFT by which quality was 
stabilized can be manufactured. Therefore, if the active-matrix 
substrate which made TFT by which such quality was stabilized in the 
object for pixel switching or actuation circuits is used, in the liquid 
crystal panel using this active-matrix substrate, improvement in display 
grace and improvement in dependability can be aimed at. 
[0062] Moreover, since laser annealing and the test equipment 200 of 
this gestalt have composition which incorporated test equipment 200 to 
the laser annealer, a laser light source 220 and optical system can be 
shared as it is as the object for laser annealing, and checking. 
[0063] In addition, in laser annealing and the test equipment 200 of 
this gestalt, although it was the configuration which shares a laser 
light source 220 as the object for laser annealing, and checking, the 
laser light source of dedication may be prepared, respectively. Moreover, 
as the light source for membraneous assessment, it may replace with a 
laser light source and the light income for every wavelength field may 
be detected, using a CCD camera as an electric eye, using the light 
source which carries out outgoing radiation of the white parallel light. 
Furthermore, in laser annealing and the test equipment 200 of this 
gestalt, although it was the configuration shared as the object for 



laser annealing, and checking also about X-Y stage 210, the X-Y stage of 
dedication may be prepared, respectively. In this case, it is necessary 
to arrange in a vacuum chamber about the X-Y stage for laser annealing 
(the 1st stage). On the other hand, you may constitute as a stage for 
cooling (the 2nd stage) which built in the cooler style for arranging 
out of a vacuum chamber about a checking X-Y stage (the 2nd stage), and 
cooling the substrate 10 after laser annealing about a checking X-Y 
stage (the 2nd stage). 

[0064] Furthermore, although two electric eyes which consist of the 1st 
scattered-light electric eye 230 and the 2nd scattered-light electric 
eye 240 were prepared in laser annealing and the test equipment 200 of 
this gestalt, as long as it rotates 90 degrees of X-Y stages and 
inspects a 2~way independently, the number of scattered-light electric 
eyes may be one. 

[0065] With laser annealing and the test equipment 200 of this gestalt, 
by the 1st scattered-light electric eye 230 and the 2nd scattered-light 
electric eye 240, it may act as the monitor of the scattered light in 
laser annealing, and it may be used for the monitor of annealing 
conditions etc. further again. 

[0066] The process which makes TFT to the substrate 10 equipped with the 
semi-conductor film 12 judged among the semi-conductor film 12 formed as 
shown in [manufacture approach of TFT] drawing 1 to be an excellent 
article is explained briefly. 

[0067] First, as are shown in drawing 12 (A), and the resist mask 22 is 
formed using a photolithography technique and it is shown in the front 
face of the semi-conductor film 12 of the polycrystal nature formed as 
shown in drawing 1 (C) at drawing 12 (B), patterning of this semi- 
conductor film 12 is carried out to the island-shape semi-conductor film 
12. 

[0068] Next, gate dielectric film 13 is formed by the plasma-CVD method 
all over a substrate 10 under temperature conditions 350 degrees C or 
less. The mixed gas of TE0S and oxygen gas can be used for the material 
gas at this time. . 

[0069] Next, as shown in drawing 12 (C), the electric conduction film 21, 
such as a tantalum thin film, is formed by a spatter etc. all over a 
substrate 10 under temperature conditions 350 degrees C or less. 
[0070] Next, as shown in drawing 12 (D), patterning of the electric 
conduction film 21 is carried out using a photolithography technique, 
and the gate electrode 15 is formed in the front face of gate dielectric 
film 13. 

[0071] Next, as opposed to the semi-conductor film 12, phosphorus ion 



(impurity ion) is introduced by using the gate electrode 15 as a mask. 
Consequently, the source drain field 16 is formed in the semi-conductor 
film 12 in self align to the gate electrode 15, and the part into which 
impurity ion was not introduced serves as the channel field 17 at it. 
The ion implantation equipment (ion doping system) of for example, a 
bucket mold mass non-discrete type can be used for installation of such 
an impurity, and things are made to it using the phosphine (PH3) diluted 
with hydrogen gas as material gas so that concentration might become 5%. 
In addition, what is necessary is just to use the diboron hexahydride 
(B-2 H6) diluted so that concentration might become 5% with hydrogen gas 
as material gas, in forming TFT of a P channel mold. 

[0072] Next, as shown in drawing 12 (E), the interlayer insulation film 
18 which consists of silicon oxide is formed by the plasma-CVD method 
under temperature conditions 350 degrees C or less. The material gas at 
this time can also use the mixed gas of TEOS and oxygen gas. Next, 300 
degrees C and heat treatment of 1 hour are performed under an oxygen 
ambient atmosphere, and activation of the poured-in phosphorus ion and 
refining of an interlayer insulation film 18 are performed. 
[0073] Next, a contact hole 19 is formed and the source drain electrode 
20 connected conductively to after an appropriate time to the source 
drain field 16 through this contact hole 19 is formed. Thus, TFT30 is 
formed in the front face of a substrate 10. 

[0074] In addition, in forming TFT30 as a switching element in the 
active matrix of a liquid crystal display panel, it forms the gate 
electrode 15 as a part of scanning line. Moreover, one side of the 
source drain electrodes 20 is formed as the data line, and another side 
of the source drain electrodes 20 is constituted as some pixel 
electrodes or an electrode connected conductively to it. Moreover, this 
example and any example explained below are examples to the last, and a 
low concentration field and an offset field may be established in the 
field which stands face to face against the edge of the gate electrode 
15 among the source drain fields 16. 

[0075] Thus, in constituted TFT30, since the semi-conductor film 12 of 
polycrystal nature used as an active layer already undergoes membraneous 
inspection and is judged to be an excellent article, TFT by which 
quality was stabilized can be manufactured. Therefore, if the active- 
matrix substrate which made TFT by which such quality was stabilized in 
the object for pixel switching or actuation circuits is used, in the 
liquid crystal panel using this active-matrix substrate, improvement in 
display grace and improvement in dependability can be aimed at. 
[0076] 



[Effect of the Invention] By this invention, as explained above, since 
the membraneous quality of the semi-conductor film can be inspected by 
un-destroying to the inside of a short time, in the production process 
of TFT, in-line one can estimate membraneous quality, and only the 
substrate in which the semi-conductor film of the polycrystal nature of 
normal membraneous quality was formed can be turned to an after process. 
So, the yield and dependability of a active-matrix substrate of the 
liquid crystal panel using TFT as a switching element improve. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] (A), (B), and (C) are process sectional views until it forms 
the semi-conductor film of polycrystal nature on a substrate, 
respectively. 

[Drawing 2] In the process shown in drawing 1 (C), it is the explanatory 
view showing how to perform laser annealing. 

[Drawing 3] (A) The sectional view in which - (C) shows typically the 
situation of the semi-conductor film front face of the polycrystal 
nature which used the line beam for the amorphous semiconductor film on 
a substrate, performed laser annealing and was obtained, respectively, 
The explanatory view showing change of the dry area of the semi- 
conductor film front face of the polycrystal nature in the longitudinal 
direction (main scanning direction) of the line beam at the time of 
performing this laser annealing, And it is the explanatory view showing 
change of the dry area of the semi-conductor film front face of the 
polycrystal nature in the migration direction (the direction of vertical 
scanning) of the line beam at the time of performing laser annealing. 
[Drawing 4] It is the perspective view showing typically the important 



section of the annealer used at the laser annealing process performed 
before enforcing the inspection approach of the polycrystal nature semi- 
conductor film concerning the gestalt 1 of operation of this invention. 
[Drawing 5] It is the perspective view showing typically the important 
section of the test equipment for performing the inspection approach of 
the polycrystal nature semi-conductor film concerning the gestalt 1 of 
operation of this invention. 

[Drawing 6] It is the side elevation which saw the important section of 
the test equipment shown in drawing 5 from Y shaft orientations. 
[Drawing 7] It is the side elevation which saw the important section of 
the test equipment shown in drawing 5 from X shaft orientations. 
[Drawing 8] It is the block which shows typically the important section 
of the laser annealing and test equipment for performing the inspection 
approach of the polycrystal nature semi-conductor film concerning the 
gestalt 2 of operation of this invention. 

[Drawing 9] It is the perspective view showing typically the optical 
system of the laser annealing and test equipment shown in drawing 8 etc. 
[Drawing 10] It is the side elevation which saw the optical system of 
the laser annealing and test equipment shown in drawing 9 from Y shaft 
orientations. 

[Drawing 11] It is the side elevation which saw the optical system of 
the laser annealing and test equipment shown in drawing 9 from X shaft 
orientations. 

[Drawing 12] (A) - (E) is the process sectional view showing how to 
manufacture TFT from the polycrystal nature semi-conductor film formed 
by the approach shown in drawing 1 , respectively. 
[Description of Notations] 



10 . . 


. Substrate 


11 .. 


. Substrate protective coat 


12 .. 


. Semi-conductor film 


13 .. 


. Gate dielectric film 


15 .. 


. Gate electrode 


16 .. 


. Source drain field 


17 .. 


. Channel field 


18 .. 


. Interlayer insulation film 


19 .. 


. Contact hole 


20 . . 


. Source drain electrode 


21 .. 


. Electric conduction film 


22 .. 


. Resist mask 


30 . . 


. TFT 



100 Test Equipment 



110 210 X-Y stage 

119 219 Sample for proofreading 

122 1st Light Source for Offset Lighting (Light Source for Membraneous 
Assessment) 

123 2nd Light Source for Offset Lighting (Light Source for Membraneous 
Assessment) 

160 CCD Camera (Electric Eye) 

150 250 Personal computer (membraneous judging means) 
200 Laser Annealing and Test Equipment 
209 Vacuum Chamber 

230 1st Scattered-Light Electric Eye 
240 2nd Scattered-Light Electric Eye 

271 Cassette Loader Section 

272 Cassette Unloader Section 
280 Carrier Robot 

290 Defect Substrate Blowdown Section 

300 Annealer 

310 X-Y Stage 

320 Laser Light Source 

L The exposure field of a line beam 

L0 Line beam 

kXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXV>>>>>^^ 
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